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DETAILED ACTION 
Response to Amendment 
The amendment filed on 7/5/05 has been entered. Claims 1-6 and 1 1 have been 
amended. Claims 1-21 are pending. 

The newly submitted abstract of the disclosure remains objected to because it does not 
accurately portray the features of the claimed invention. The abstract should at least mention the 
mapping of height data from the sample and how that is used for focusing the inspection system. 
Correction is required. See MPEP § 608.01(b). 

Information Disclosure Statement 
The IDS filed on 9/26/05 has been acknowledged and a signed copy of the PTO-1449 is 
attached herein. 

Claim Rejections -35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-5, 8-14, and 18-21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Watanabeetal (US. 6,17,637). 

Regarding Claim 1, Watanabe discloses in Figure 2 an inspection system comprising a 
primary optical inspection device (100) including a focusing mechanism (103) for optically 
inspecting a sample (106), and an auxiliary sensor (200) for mapping a sample height by 
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obtaining height data for at least one point on the sample (106) apart from the focusing 
mechanism (103). (See also column 2, lines 1 1-45.) 

Regarding Claim 2, Watanabe discloses (column 16, lines 44-48 that the height data is 
used to position the inspection device (100) in focus during an inspection of the sample (106). 

Regarding Claim 3, Watanabe discloses (column 45, lines 40-55) that the height data is 
used in an interpolation to calculate an exact height of each picture needed for the inspection of 
the sample (106) by the inspection device (100). (See also column 1, lines 20-26.) 

Regarding Claim 4, Watanabe discloses (column 16, lines 44-48) that mapping the 
sample height is performed as a separate operation before the inspection of the sample (106) by 
the inspection device (100) occurs. 

Regarding Claim 5, Watanabe discloses (column 18, lines 22-29) that the process of 
mapping the sample height is performed concurrent with inspection of the sample (106) by the 
inspection device (100). 

Regarding Claim 8, Watanabe discloses (column 15, lines 57-65) that the height data 
comprises a pattern comprising a constant point. 

Regarding Claim 9, Watanabe discloses in Figure 2 a calibrator (109) for finding the 
offset between the auxiliary sensor (200) and an inspection lens (103). 

Regarding Claim 10, Watanabe discloses in Figure 2 that the auxiliary sensor (200) 
comprises a 3D point sensor (200a). 

Regarding Claim 1 1 , Watanabe discloses in Figure 2 an inspection system comprising a 
camera (104, 122, 124) for inspecting a wafer (106) and a 3D point sensor (200) for determining 
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the heights of a plurality of points (column 1, lines 20-26) on the wafer surface (106) before the 
wafer (106) is inspected by the camera (104, 122, 124), wherein the heights of the plurality of 
points on the wafer surface (106) are used for setting the focus of the camera (column 2, lines 
35-45.) 

Regarding Claim 12, Watanabe discloses in Figure 2 an inspection platform (105) for 
holding the wafer (106) while the wafer (106) is inspected. 

Regarding Claim 13, Watanabe discloses in Figure 2 a wafer alignment device (107) 
coupled to the inspection platform (105) for moving the inspection platform (105) relative to the 
camera (104, 122, 124). 

Regarding Claim 14, Watanabe discloses in Figure 2 an objective (103) for use with the 
camera (104, 122, 124) for inspecting the wafer (106). 

Regarding Claim 18, Watanabe discloses in Figure 2 a method for inspecting a wafer 
(18) comprising providing an inspection sensor (100), providing an auxiliary sensor (200), 
obtaining height data of a surface of the wafer (106) using the auxiliary sensor (200), and 
inspecting the surface of the wafer (106) by focusing the inspection sensor (100) using the height 
data. (See also column 2, lines 11-45.) 

Regarding Claim 19, Watanabe discloses in Figure 2 that inspection sensor (100) 
comprises a camera (104, 122, 124). 

Regarding Claim 20, Watanabe discloses in Figure 2 that inspecting the surface of the 
wafer (106) by focusing the inspection sensor (100) using the height data comprises interpolating 
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the height data to determine heights at which to take pictures of the wafer (106). (See also 
column 1, lines 20-26; column 45, lines 40-55.) 

Regarding Claim 21, Watanabe discloses in Figure 2 that the auxiliary sensor (200) 
comprises a 3D point sensor (200a). 

Claims 7, 2, 4, 8, and 18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
McCord et al. (U.S. 6,597,006). 

Regarding claim 1, McCord discloses in Figure 2a an inspection system comprising a 
primary optical inspection device (column 1, lines 60-63; column 7 lines 38-42) including a 
focusing mechanism (column 13, lines 54-59) for optically inspecting a sample (112), and an 
auxiliary sensor (22a, 22B) for mapping a sample height by obtaining height data for at least one 
point on the sample (112) apart from the focusing mechanism. 

Regarding Claim 2, McCord discloses (column 13, lines 54-59) that the height data is 
used to position the inspection device in focus during an inspection of the sample (112). 

Regarding Claim 4, McCord discloses (column 13, lines 54-59) that mapping the sample 
height is performed as a separate operation before the inspection of the sample (1 12) by the 
inspection device occurs. 

Regarding Claim 8, McCord discloses in Figure 2a that the height data comprises a 
pattern comprising a constant point. 

Regarding Claim 1 8, McCord discloses in Figure 2 a method for inspecting a wafer (112) 
comprising providing an inspection sensor (column 1, lines 60-63; column 7 lines 38-42), 
providing an auxiliary sensor (22a, 22b), obtaining height data of a surface of the wafer (112) 
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using the auxiliary sensor (22a, 22b), and inspecting the surface of the wafer (1 12) by focusing 
the inspection sensor using the height data. (See also column 13, lines 54-59.) 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-6 and 8-21 are rejected under 35 U.S.C 103(a) as being unpatentable over 
Watanabe in view of McCord. 

Regarding Claim 1, Watanabe teaches in Figure 2 an inspection system comprising a 
primary inspection device (100) including a focusing mechanism (103) for inspecting a sample 
(106), and an auxiliary sensor (200) for mapping a sample height by obtaining height data for at 
least one point on the sample (106) apart from the focusing mechanism (103). (See also column 
2, lines 1 1-45.) Watanabe teaches that the inspection device is a scanning electron beam device, 
not an optical inspection device. McCord teaches (column 1, line 54 to column 2, line 7) that 



Application/Control Number: 1 0/622,848 Page 7 

Art Unit: 2878 

optical inspection devices (i.e. optical microscopes) and scanning electron inspection devices 
require high resolution and accurate focusing and can both be used to detect defects in 
semiconductor surfaces. McCord further teaches (column 3, lines 1-32) that height sensors may 
be utilized in such inspection device to ensure proper positioning, and hence focusing, of the 
device. Thus, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to apply the inspection device in Watanabe to an optical inspection system, as taught 
by McCord, to provide accurate and real-time focusing of the inspection device. 

Regarding Claim 2, Watanabe teaches (column 16, lines 44-48 that the height data is 
used to position the inspection device (100) in focus during an inspection of the sample (106). 

Regarding Claim 3, Watanabe teaches (column 45, lines 40-55) that the height data is 
used in an interpolation to calculate an exact height of each picture needed for the inspection of 
the sample (106) by the inspection device (100). (See also column 1, lines 20-26.) 

Regarding Claim 4, Watanabe teaches (column 16, lines 44-48) that mapping the sample 
height is performed as a separate operation before the inspection of the sample (106) by the 
inspection device (100) occurs. 

Regarding Claim 5, Watanabe teaches (column 18, lines 22-29) that the process of 
mapping the sample height is performed concurrent with inspection of the sample ( 1 06) by the 
inspection device (100). 

Regarding Claim 6, Watanabe teaches in Figure 2 measuring the height of sample points 
on a wafer (106) and averaging them, but does not teach measuring the difference in height of 
features on the wafer (106). McCord teaches (column 18, lines 54-65) measuring height 
difference of the features. It would have been obvious to one of ordinary skill in the art at the 
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time of the invention to measure height differences of the features in Watanabe, as taught by 
McCord y to reduce pattern-induced error in height measurements. 

Regarding Claim 8, Watanabe teaches (column 15, lines 57-65) that the height data 
comprises a pattern comprising a constant point. 

Regarding Claim 9, Watanabe teaches in Figure 2 a calibrator (109) for finding the offset 
between the auxiliary sensor (200) and an inspection lens (103). 

Regarding Claim 10, Watanabe teaches in Figure 2 that the auxiliary sensor (200) 
comprises a 3D point sensor (200a). 

Regarding Claim 1 1 , Watanabe teaches in Figure 2 an inspection system comprising a 
camera (104, 122, 124) for inspecting a wafer (106) and a 3D point sensor (200) for determining 
the heights of a plurality of points (column 1, lines 20-26) on the wafer surface (106) before the 
wafer (106) is inspected by the camera (104, 122, 124), wherein the heights of the plurality of 
points on the wafer surface (106) are used for setting the focus of the camera (column 2, lines 
35-45.) 

Regarding Claim 12, Watanabe teaches in Figure 2 an inspection platform (105) for 
holding the wafer (106) while the wafer (106) is inspected. 

Regarding Claim 13, Watanabe teaches in Figure 2 a wafer alignment device (107) 
coupled to the inspection platform (105) for moving the inspection platform (105) relative to the 
camera (104, 122, 124). 
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Regarding Claim 14, Watanabe teaches in Figure 2 an objective (103) for use with the 
camera (104, 122, 124) for inspecting the wafer (106). 

Regarding Claim 15, Watanabe teaches in Figure 2 that said 3D point sensor (200a) and 
objective (103) have a field of view and further teaches (column 2, lines 30-45) that the focusing 
is done prior to inspection, but does not teach how the field of views relate to each other. It 
would have been obvious, however, to one of ordinary skill in the art at the time of the invention 
to use particular field of views in Watanabe to eliminate the need for focusing during inspection 
of the wafer in order to increase operation and cost efficiency. If the 3D sensor has a better 
depth of field than the objective, then a slight change in the height detection would not 
necessarily require re- focusing of the objective. 

Regarding Claim 16, Watanabe teaches in Figure 2 an objective (103) but does not teach 
a plurality of selectable objectives. It would have been obvious, however, to one of ordinary 
skill in the art at the time of the invention to use a plurality of selectable objectives in Watanabe 
to accommodate a wider range of field of views, thus enabling inspection of many different kinds 
of samples with different resolution requirements. 

Regarding Claim 17, Watanabe teaches a 3D point sensor (200a) but does not teach that 
is confocal. It would have been obvious, however, to one of ordinary skill in the art at the time 
of the invention to use a confocal sensor in Watanabe to minimize the number of optical 
components required and achieve high resolution. 

Regarding Claim 1 8, Watanabe teaches in Figure 2 a method for inspecting a wafer ( 1 8) 
comprising providing an inspection sensor (100), providing an auxiliary sensor (200), obtaining 
height data of a surface of the wafer (106) using the auxiliary sensor (200), and inspecting the 
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surface of the wafer (106) by focusing the inspection sensor (100) using the height data. (See 
also column 2, lines 1 1-45.) 

Regarding Claim 19, Watanabe teaches in Figure 2 that inspection sensor (100) 
comprises a camera (104, 122, 124). 

Regarding Claim 20, Watanabe teaches in Figure 2 that inspecting the surface of the 
wafer (106) by focusing the inspection sensor (100) using the height data comprises interpolating 
the height data to determine heights at which to take pictures of the wafer (106). (See also 
column 1, lines 20-26; column 45, lines 40-55.) 

Regarding Claim 21, Watanabe teaches in Figure 2 that the auxiliary sensor (200) 
comprises a 3D point sensor (200a). 

Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Watanabe. 

Regarding Claim 15, Watanabe teaches in Figure 2 that said 3D point sensor (200a) and 
objective (103) have a field of view and further teaches (column 2, lines 30-45) that the focusing 
is done prior to inspection, but does not teach how the field of views relate to each other. It 
would have been obvious, however, to one of ordinary skill in the art at the time of the invention 
to use particular field of views in Watanabe to eliminate the need for focusing during inspection 
of the wafer in order to increase operation and cost efficiency. If the 3D sensor has a better 
depth of field than the objective, then a slight change in the height detection would not 
necessarily require re-focusing of the objective. 

Regarding Claim 16, Watanabe teaches in Figure 2 an objective (103) but does not teach 
a plurality of selectable objectives. It would have been obvious, however, to one of ordinary 
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skill in the art at the time of the invention to use a plurality of selectable objectives in Watanabe 
to accommodate a wider range of field of views, thus enabling inspection of many different kinds 
of samples with different resolution requirements. 

Regarding Claim 17, Watanabe teaches a 3D point sensor (200a) but does not teach that 
is confocal. It would have been obvious, however, to one of ordinary skill in the art at the time 
of the invention to use a confocal sensor in Watanabe to minimize the number of optical 
components required and achieve high resolution. 

Claim 6 is rejected under 35 U.S.C 103(a) as being unpatentable over Watanabe in view 
of McCord. 

Regarding Claim 6, Watanabe teaches in Figure 2 measuring the height of sample points 
on a wafer (106) and averaging them, but does not teach measuring the difference in height of 
features on the wafer (106). McCord teaches (column 18, lines 54-65) measuring height 
difference of the features. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to measure height differences of the features in Watanabe, as taught by 
McCord, to reduce pattern-induced error in height measurements. 

Claim 7 is rejected under 35 U.S.C 103(a) as being unpatentable over Watanabe in view 
of McCord, as applied to Claim 6 above, and in further view of O Veil et al (U.S. 6,324,298). 

Regarding Claim 7, Watanabe in view of McCord teaches an inspection device for wafer 
defects, but does not teach that the defect/feature is a gold or solder interconnect. O 'Dell teaches 
(column 1, lines 12-26) an automated wafer defect inspection system wherein the detected 
features may be "bump or bond pad area defects such as gold or solder bump defects or similar 
interconnect defects." It would have been obvious to one of ordinary skill in the art at the time 
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of the invention to detect defects interconnect features in Watanabe, as taught by O 'Dell, to 
inspect a semiconductor device with plural components. 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure because they teach various wafer/semiconductor inspection devices with height 
measurement components for adjusting focusing. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Davienne Monbleau whose telephone number is 571-272-1945. 
The examiner can normally be reached on Monday through Friday 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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